Two previously unappreciated features in photoemission spectra from alkali atoms adsorbed on W(110), namely, the sign of the alkali-induced surface-atom core-level shift of the substrate at low coverage and the very large alkali shallow core-hole lifetime width at all coverages, show that the alkalisubstrate interaction is not well described by a transfer of alkali charge. Instead, both features point to the formation of a charge cloud between the alkali adatom and substrate that is derived largely from alkali valence states.
Significantly, however, one group arrives at this conclusion starting with the ansatz that there is essentially complete charge transfer, while another finds that the alkali adatoms remain essentially neutral.
In large measure, the controversy regarding the alkalisubstrate interaction boils ' Muscat and Newns ' The two difFerent Cs coverages on W(110) in Fig. 4 illustrate another important property of adsorbed alkali layers. The line shape is observed to change from being symmetric at low coverage to asymmetric at high coverage, with a long tail toward higher binding energy. As shown in Fig. 4 , the asymmetrical lines are well fitted with the DS line shape associated with the many-body screening response of a metallic conduction band. ' ' ' all of which point to the interaction between the adsorbed alkalis and the substrate as being one that is not well described by charge donation. An interaction whereby the alkali adatoms retain their valence charge, with that charge becoming highly localized in the region between the adatom and the substrate, is much more appropriate.
